Mechanized toxicological serum tests in screening hospitalized patients.
A spectrum of quantitative and qualitative methods was adapted to the RA-1000/RA-XT selective analyser for the purpose of excluding or detecting common types of intoxication in the emergency laboratory of our primary care community hospital. Ethanol and salicylates (measured photometrically) and acetaminophen (measured immunologically by EMIT tox) were quantitatively analysed in serum. immunological group tests (EMIT tox) for barbiturates, benzodiazepines, tricyclic antidepressants and related compounds were used for qualitative analysis. Well established clinical chemical methods (aspartarte aminotransferase, alanine aminotransferase, creatine kinase, pseudocholinesterase, glucose and lactate) were applied to the serum samples using the same selective analyser. Within and between run precision, accuracy, recovery and detection ranges (linearity) fulfilled the recommendations of forefield toxicological analysis for all methods. Ethanol (g/l), measured photometrically with the RA-1000 analyser, agreed with the reference method (headspace gas-chromatography) with a correlation coefficient greater than 0.99 (y = 0.06 + 0.98x). Acetaminophen and salicylates showed correlation coefficients greater than 0.94 and greater than 0.99, when compared with manual colorimetric procedures (acetaminophen (mg/l): y = -3.22 + 0.896x; salicylates (mg/l): y = -2.1 + 1x). Qualitative group tests for barbiturates, benzodiazepines and tricyclic antidepressants measured with the RA-1000 analyser were in good agreement with the EMIT single test procedure. The ranges of the quantitative methods allowed quantification of analytes from therapeutic (non-toxic) to very high levels in undiluted samples (ethanol 0.05 up to 4 g/l; salicylates 32 up to 1200 mg/l and acetaminophen 1.9 up to 200 mg/l). The low detection limits of the qualitative tests allowed the recognition of compounds in plasma that were present in low concentrations and/or displayed only minor reactivity with the antibodies provided by the EMIT tox test kits. As a consequence, decision limits for all three group tests in serum were lowered to near the detection limit: (table: see text) For quantitative tests the lower limits of quantification were: (table: see text) The working reagents were stable for at least 14 days at 4-8 degrees C. Calibration curves were stable over the expiration period of reconstituted original reagents (6-12 weeks), also when working reagents were prepared in aliquots from stored reconstituted reagents. Application of the newly adapted programme to serum samples of nearly two hundred patients showed it to be suitable for screening patients in which intoxication is suspected or needs to be excluded.